Aims. Based on stellar positions and proper motions, we aim to re-analyse the region of the controversial open cluster Collinder 132. Methods. We have developed a model which analyses the proper motion distribution and the stellar density to find moving groups. The astrometric data were obtained from four Carte du Ciel (CdC) and one Astrogaphic Catalogue (AC) plates of the Córdoba Astronomical Observatory collection (Argentina).
Introduction
Collinder 132 is a controversial open cluster located at Canis Major (/ = 243°3,£> = -9^2,» = 7h14m,d' = -31°10'). During the last 30 years, different authors have given different interpre tations about its nature.
It was first recognized as a physical group by Collinder (1931) Clariá (1977) detected two open clus ters in the region: Crl32a and Crl32b. The former has 12 stars at a distance of 560 pc and the latter 8 stars at 330 pc. Eggen (1983) found two groups in this region by intermediate-band and II© photometry for 14 stars. He con cluded that one group was connected with Collinder 140 and another group contained members of the CMa OB2 association. They have the following number of members and distances: four stars at 490 pc for the first one, six stars at 832 pc for the other group. Baumgardt (1998) Robichon et al. (1999) found eigth members at a distance of 650 pc with Hipparcos data. Dias et al. (2002) determined the mean absolute proper motion of the cluster and found 110 mem bers through Tycho-2 proper motion data.
More recently, Kharchenko et al. (2005) estimated the mean absolute proper motion and found seven members with the ASCC-2.5 catalogue data, and the distance estimated was 411 pc. Caballero & Dinis (2008) applyed the DBSCAN data clustering algorithm to find spatial overdensities in the region and detected 11 members at 450 pc.
In the present paper, we propose to revisit the re gion of Collinder 132 using Carte du Ciel (CdC) and Astrogaphic Catalogue ( AC) plates of the Cordoba Astronomical Observatory (Argentina). This photographic plates archive con tain more than 1300 CdC and 2200 AC plates and represents an invaluable source of data (Calderon et al. 2004) . As the survey covered a part of the Milky Way toward the Galactic centre, there are many astronomical objects in the plates which are of great value for studying the dynamics of the Galaxy. Therefore Geffert et al. 1996; Ortiz Gil et al. 1998 ). (Zacharias et al. 2004 ) and USNO-Bl.O (Monet et al. 2003) . Proper motions for stars with two epochs were calculated as the angular variation with respect to time intervals, whereas for stars with three epochs they were calculated by applying a weighted least-squares method, using as weights the nominal er rors in the positions. Figure 4 shows Table 2 .
Astrometric reduction
The calculated proper motions were compared with those from Tycho-2 and UCAC2 in order to estimate their errors.
The following expressions were used to compute the Cordoba CdC-AC (CCAC) proper motion components errors:
cr/( (Tyc2) Robichon et al. 1999) , where 072000.0, ¿>2000.0 in degrees are the coordinates of the centre, A'c in arcmin is the radius, p., cos <5 and pj in mas/yr are the components of its mean absolute proper mo tion, Vr in kms"1 is the radial velocity, Nc is the number of the members, D in parsec is the distance and t in years represents the age.
Centre coordinates
In order to resolve the discrepancy in the coordinates of the cen tre, we first studied the projected stellar density in a region of 1° x 1° covering all the centres mentioned by the different au thors. We determined the stellar density of the stars from the UCAC2 catalogue up to a magnitude of 12.5, as this is near the limit magnitude of the plates. We evaluated the observed local density at the nodes of a grid sized 1' x 1' by adding the stars within a circle of the radius so = 3' weighted by a smoothing parameter tt>( Sy) chosen following Stock and Abad's rule (Stock & Abad 1988) :
where Sÿ is the distance from the zth star to the node of the jth cell. 
Fig-4. Distribution of internal errors for stars with proper motions from two epochs (left) and from three epochs (right).
Figure 5 shows the resulting projected stellar density. The centre of the cluster was adopted as the position of the grid-point with the highest projected spatial density, getting the values of ac = 108°345 andd'c'= -3E030.
Model adopted for the cluster analysis
An over-density in the sky as well as in the vector point diagram (VPD) indicates the existence of an open cluster. It is possible to analyse these over-densities adopting the mathematical model suggested by Vasilevskis et al. (1958) and the technique based upon the maximum likelihood principle developed by Sanders (1971) .
The proper motion distribution consists in the overlapping of two bivariate normal frequency functions in an elliptical subre gion of the VPD:
where <f>ci is a circular distribution for cluster stars, <t>r, is an elliptical distribution for field stars; px[, are the zth star proper motion in x and y, respectively. These coordinate axes are coincident with the field distribution ones after rotating the VPD by an angle 0. The results obtained from this model are function of the an gular size of the selected field, therefore the membership proba bilities may be overestimated for stars far from the cluster centre and underestimated for stars near it. This aspect will enlarge the uncertainty in membership determination. (2006, 2008a, b) .
Mean proper motion and membership determination
We selected the stars from the CCAC catalogue with centred at (ac, <5C) in a circular region with the radius 50' containing 491 stars (Fig. 6) , making sure that all the values for the radius in Table 4 were taken into account.
We analysed the proper motion data in an elliptical subregion of the VPD containing N = 431 stars, where 0 = 78584 (Fig. 7) . The function p(f) given in Eq. (8) was adjusted to the radial stellar density profile, as seen in Fig. 8 with the following pa rameters: pa = 0.172 ± 0.016 stars/]')2, ra = 4'129 ± 0369 and pf = 0.055 ± 0.001 stars/]/)2.
After applying the method of maximum likelihood to Eqs. (9) and (10), the cluster parameters became pxc = -4.54 ± 0.89 mas/yr, juyc = -1.50 ± 0.45 mas/yr, a = 2.54 ± 0.32 mas/yr and the field parameters pxy = -2.36 ± 0.10 mas/yr, pyi = -1.91 ± 0.21 mas/yr, axi = 6.05 ± 0.15 mas/yr and cryf = 4.35 ± 0.13 mas/yr.
Once the cluster and field parameters were determined, the membership probability Pc of the zth star was given by Eq. ( 11).
Among the 491 stars in the region of Crl32, we found 13 stars with probabilities higher or equal to 0.5 which should be considered as the astrometric members of the cluster. and 7 show the location of the 13 cluster members in the sky and in the VPD with black circles.
The following information of the astrometric cluster membres is found in Table 5 : Acat is the numbering of the CCAC catalogue, r in arcmin is the distance from the cluster centre, (a, <5) in degrees are the coordinates, p" cos <5 and in mas/yr are the components of the proper motion, Pc is the probability ob tained in the first reduction and P * is the probability obtained in the second one, TY is Tycho-2 identifier, // and Ft are Tycho-2 magnitudes.
The efectiveness of the membership determination was E = 0.47. Compared with Shao's paper (Shao & Zhao 1996) , our re sults agree well with the peak value of E obtained from a sample of 43 open clusters.
Colour magnitude diagram
As can be seen in 
Discussion
The CMD suggests that some stars considered cluster members from an astrometric point of view have a contamination effect, so the weigth of the photometric analysis should not be disre garded. Therefore, we decided that a star is a cluster member if it satisfies both the astrometric and photometric analysis, ft can then be seen that only stars 7644 and 7687 do not fulfil the con dition and are not considered to be cluster-members. The rest of the astrometric members that could not be iden tified in the Tycho-2 catalogue, stars 237, 7664, 7666, 7680 and 7724, migth be taken into account as possible cluster members and it is neccesary to determine their photometric parameters in order to detect their real nature.
After removing non-member stars 7644 and 7687 from the sample, the model described in Sect. 3.2 was again applied.
The resulting cluster parameters are p() = 0.103 ± 0.010 stars/f')2, >'o = 4'863 ± 0.495, a = 2.34 ± 0.35 mas/yr, j«xc = -5.20 ± 0.88 mas/yr, /¿yc = -1.64 ± 0.45 mas/yr or in usual equatorial components //(rC0s<5 = -2.62 ± 0.44 mas/yr, Ps = 4.79 ± 0.88 mas/yr.
The field parameters are pf = 0.054 ± 0.001 stars/!')2, = -2.44 ± 0.31 mas/yr, pyl = -1.89 ± 0.23 mas/yr, crxf = 6.23 ± 0.13 mas/yr and cryf = 4.60 ± 0.14 mas/yr, or in usual equatorial components ¿i<1C0s5 = -2.33 ± 0.23 mas/yr, Ps = 2.03 + 0.30 mas/yr.
Finally, 11 stars with probability P * 0.5 were found to be cluster members and the efectiveness of membership determina tion is E = 0.49. The cluster centre is located at ac = 1081347 and <5C = -311011 (/c = 2431365, bc = -81991). The cluster angular diameter is 20', which is less than the values found by other authors.
We compared our results with those obtained from Caballero & Dinis (2008) , Kharchenko et al. (2005) , Dias et al. (2002 ), Baumgardt (1998 and Claria (1977) .
A detailed comparison of our results with those of Kharchenko et al. shows that there are six stars in common: stars 238, 241, 243, 244, 248 and 
Suggesting an association in the region of Cr132
Cr 132 is a nearby young open cluster, which is situated near the Gum Nebula, a star forming region. Stellar associations are usu ally located in or near these regions, and besides Eggen (1983) and Baumgardt (1998) suggested an OB2 association in the re gion of Collinder 132. This led us to re-examine the region.
If the association does exist, we expected to find an over density in the VPD due to the low values of the velocity dis persions of the members. Therefore, a selection based on proper motions is the most reliable method for the separation of the as sociation from field stars. 4.1. Model adopted for data analysis In order to identify the possible members of an association, we first removed cluster members from the sample. Figure 10 shows the stellar positions in the new region.
As can be seen in Fig. 11 , an over-density is still present in the VPD, which suggests an association.
The new subregion contains Nf = N -Nc stars, the proper motion distribution is the function </fi present in Eq. (5). An association would make </g consisting in the overlapping of two bivariate normal frecuency functions, </a, for the association stars and <f>gi for the rest of the field stars. As a first approximation, we considered 0aj a circular function and <f>gi an elliptical one. (13) where <rxg, <ryg are the elliptical dispersions for the field stars, <ra circular dispersion for the association stars, pxg, pyg the field mean proper motion and /zxa, juya is the association mean proper motion, Na is the number of the members of the association. If Ng is set equal to Nf -Na, these nine parameters present in Eqs. (14) and (15) (Fig. 12) .
The errors in the values of /f| and Vt (Figs. 13 and 14) lead to doutbful parameters for fainter magnitudes. Consequently, two empirical ZAMS at the distance modulus Vq-Mv = 8.1 mag and Vo -My = 9.1 mag were fitted up to the 11th mag, placing 11 astrometric members between 417 and 660 pc (stars 159,169, 171, 210, 227, 228, 7505, 7604, 7752, 7802 and 7899 ). An exahustive study of the region is necesary to obtain more accurated photometric data. 
Concluding remarks
We try to resolve the discrepancy present in the 
